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#is. Aked. Neuk 8SSR, Otdel. Tekh. Nauk®, No 8, 1948 50X1-HUM

At tho 16 May 'A8 session of the scientific soviet of the lnstitute
of Machine Studies, USSR dcademy of Soiences, there took place the public
defense of the doctoral dissertation of former scientific co-worker
1. Ya. Akushekly on the these: "Caloulat ing-Analytical Mschines and Thedr
Applisation teo Kgthematical Froblems”. Akushakiy's dissertation was
devoted to a problem which possessas real significence for the present~dsy
stage of development of science and technology. As i3 known, the solving
of a series of complicated scientific problems in the field of technology
sad natural science is connected with the execution of & great volume of
oomputationsl labor. The slowness of execution of tromendous computation~
al processes, which is aggravated by inoreasing demands for high ssouracy
of calculations, retards the tempo of scientific-ressarch works. In
connection with this, there has arisen the problem of oreating & new
branch of teshnology = namely, computational or calculationsl technology
which is cslled upon to mechanise the numerical solution of various
sathematical problesm. At the present time this technology already
cozcassas » rather considerable quantity of various mechanisms (link,
toothed, etc.) which execute tho sost simple arithmeticel operations.
However, Lhese mechanisms do not satisfy present-day demands of accuracy.
In connestion with this, plans have been drawn up in recent years to
create mechsnisms and machines in which "discrete" calculations (vinary
systen, etc) are effected and where the degree of accuracy is theoreti-
cally unlimited. Hext come caloulating-nnalytical machines which operate
on the punched-oard principle of npicking up® nuabers. These machines
possess the sbility of earrying out entire caloulating cycles with great
effectiveness and perfect independencs.

%. Ya. Akushekiy's dissertation wae devoted slso to an investigation
of these machines. He graphically showed that the employment of oalcule-
ting-analyticsl machines only 6’01' unutm. simplest operations of
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caloulation and statistics is a direct consequence of feeble efforts in
studying these machinea. Prooceeding from the position that since the
solution of every mathematical problems can be reduced to a combination of
basic arithmetics) operations in definite sequence the machine would not
be required to desl with complicated processes initislly bence the guthor
indicated the possibility of applying caloulsting-analytical machines to
the solution of problems in mathematiocal unalysie.

In his study the author set up two basic problems: 1) the invest-
1gation of existing caloulating-snslyticsl machines in the direction of
profound anslyeis of the mechanicel operations that are executable by a
meohine; and the development of potentialities, hidden in a sachine, to
execute problems of mathematical analysis. 2) The developaent of mebhods
for solving mathemstical problems amenable to mechanised computational
procesass, taking into account the spesific peculiarities of the mechanical
operations that can be executed by a machine.

The dissertatisn consiste of two parts. In the six chapteres making
up the first part of the dissertation the main role is concerned with the
disolosure of the "principle" ("theoreticsl") mements (mechanical) in the
construction and cperation of machines ALh a caloulat ing-analytical
complex, and a study is made of the group of bagic operations that are
executed by every machine. Also here are discussed the basic principles
governing punch-cerd operation of "picking off" numbers, the construction
of the punching block; the following cperating parts of machines are
investigated: reproducer, sorting machine, distributing machine, tebulator,
&#nd duplicating automat. The dissertation discloses, for each of these
machines in turn, the group of probleas whioh ere solved by the machine in
question for various interconnections of its basic directing and execut ing
ring sections.

The second part of the dissertation, which consists of five chapters,
axposes various methods of soclving basic mathematical problems with the
help of calouleting-snalytical machines. The first chapter contains an
analysis of the operations of the tebulator of strictly vertical action.
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After investigating the nulure of sumning operationa of guch a talulator,
the diasertation goea on to anelyze the operation of the aelectors. A8
one of Lhe spplications of this annlyeis, the nethod of dlagonal summation
1y dipcuussd which in further paragraphs of the chapter is davelopud to
ahow how it golvea problems of numerical caloulation of differential
oquations, interpoletion, etc.

The sacond chapter analyses the operstions which are executed on the
tabulator having vertical=horizontal action. The concept of an opera-
tional oycle is introduced, a8 it applies to the tebulator, and a nuaber of
operstion cycles are sot up for solving seversl prolems, Another
operational oycle io introduced which curries out on the tabulstor multi~-
plication, the oyole being based upon the idea of reprunenting multipliers
in a binary system. The inclusion of this process of multiplioatlon as

n element imto the compnzition of the operational uyolo now permite one
to consotruct cycles for roalizing a wide oircle of problems that can be
solved on the machine. Cycles are shown that solve linear difference
eguations and that integrate difterential equations and solve systems of
1inear algebraic equations, etc.

The third chapter is devoted to the application of the int roduoed
method of binary multiplication to the execution, on the tabulator, of one
of ths bosie mathematlcsl operations-namely the caloulation of the sum of
products.

The methods of "discharge" multiplication {ihe method of additional
cards, eto) for calculating the sums of binary, ternary, snd quaternary
products are discussed at length. Here also is introduced the process
of assigning & functional depandence with the aid of a special commutation
of the selector.

The fourth ohapter discusses the applicetion of the methods of the
third chapter to certain mathematical problems. The following problems
are taken upt 1) The solution of systeas of linear algebraic equations}
2) operations on matrices and vactors} 3) representation of a vector

equation in the form of & polynomial; &) harmonic gnalysis.
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The fifth ohapter ls devoted Lo the ccastruction and metnod of set~
ting up matheastical tables on puach cards and processes of slfective
obteining, with the ald of machines, ol the necessary values of the

Lunctiona {rom thess tables.

€

The aewaess of the problem and the originality of ius statement and
solution csused wuch interest among the partioipants at the session.
Opponents were acting member of the Acadery of Artillery Soionces N. I.
Pohel'nikov, corresponding-meaber of the Acadesy of Soiences UJSR I. S.
Bruk, and doctor of mathematiocsl scientista L. V. Kantorovich. They
characberised Lhe dissertator as one of the most proainent specialists
in computavional techiowlogy and pointed out that the defended disserta-
tion sums up the results of wany years of 1. Ya. Akushekiy's efforts and
that tho results of individual stages in the work of the diusertator at
- the preseat time have alreudy been utilized with great effect in Lhe
e practical work of a number of golentific plans of the oountry for solving
important problems of technology.

After acknowledging the work of the dissertator as a valuable
contribution to the developmeat of our native computat donal technology,
the scientific soviet conferred the degree of dogtor of technical
salences upon I. Yu. Akushsily. ‘

-~END~-
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